Spontaneous dimerization and leucine-zipper induced activation of the recombinant catalytic domain of a new adenylyl cyclase of Trypanosoma brucei, GRESAG4.4B.
In this study, we describe the isolation and characterization of a new adenylyl cyclase from Trypanosoma brucei and its activation by dimerization of the catalytic domain. In agreement with the current nomenclature of trypanosomal adenylyl cyclases, this new gene is termed GRESAG4.4B. The complete ORF of the GRESAG4.4B gene encodes a protein of 1291 amino acids. Its predicted protein structure is consistent with the structure of other trypanosomal cyclases, and with the cyclases of L. donovani. GRESAG 4.4B is constitutively expressed during the life cycle of trypanosomes. GRESAG4.4B is a member of a gene family, which contains at least six members, which are all clustered on chromosome IV. The catalytic domain of GRESAG4.4B is able to dimerize spontaneously. However, these spontaneously formed, stable dimers only show minimal enzymatic activity. The addition of a leucine zipper (LZ) derived from the S. cerevisiae GCN 4 gene to the N-terminus of the catalytic domain of GRESAG4.4B strongly activated its enzymatic activity. The LZ appears to enforce a distinct conformation of the dimer, which leads to an increased enzymatic activity, and thus may mimic the effect of ligand-induced dimerization of adenylyl cyclase in vivo.